This paper estimates a gravity model of trade to evaluate the trade effects of the Euro on sectoral trade within the Euro Zone, the CFA Franc Zone and between the Eurozone and the CFA Franc Zone, when CFA countries acquired fixed rates against the non-francophone Eurozone members. The formation of the Eurozone provides a quasi-natural experiment to estimate the effects on trade of fixed exchange rates, since the change in exchange rate regime for CFA countries with all Eurozone countries but France was not trade related. This is tested using sectoral trade data for 128 countries over the period 1995-2009 and other Eurozone countries. However, the results differ by sector and we find that agricultural (homogeneous products) exports from CFA countries to Euro adopters increased by almost fifty (thirty) percent after the euro adoption.
The Euro and the CFA Franc: Evidence of Sectoral Trade Effects
Introduction
The o tro ersial de ate a out the Euro effe t follo i g 'ose ide tified se eral ethodologi al problems that were disregarded in earlier empirical studies estimating the trade effects of currency unions.
Later studies have found much lower effects -though still robust-but could not overcome concerns of an endogeneity bias. A number of authors, among them Baldwin (2006) , Carrere (2004) and Frankel (2008) ,
argue that in the case of the Euro and most other currency arrangements, it is hard to isolate the effect of fixed exchange rates on trade due to the endogeneity of the currency decision. Countries tend to cooperate more with geographically-close countries, with whom they also have strong cultural and historical ties, and in particular, monetary cooperation is usually accompanied with other trade-promoting integration attempts (Tapsoba, 2009; Diallo and Tapsoba, 2016) .
In this context, the case of the African Financial Community 1 (CFA), first examined by Carrere (2004) and Frankel (2008) , deserves a second examination. The CFA franc is the name of two currencies, specifically the West African CFA franc, which is the official currency of the Economic and Monetary Union of West Africa (WAEMU), and the Central African CFA franc, which is the official currency of the Economic and
Monetary Community of Central Africa (CEMAC). Despite being -theoretically-two currencies, they could be exchanged one-to-one through the Euro. These two currencies were pegged to the French Franc and guaranteed by the French treasury until France adopted the Euro. As a by-product of the introduction of the Euro in 1999, the currencies of both monetary unions, WAEMU and CEMAC, have since been pegged to the Euro. This provides an interesting natural experiment, since WAEMU and CEMAC members had no intention of pegging their currency to the currencies of other Eurozone (EZ) members -excluding Franceand this event is not linked to deeper integration between both African unions and Eurozone members. For these reasons, the link to the Euro with the CFA Franc could be considered to be exogenously determined.
This allows us to isolate the trade effect of this currency arrangement for countries involved in other trade promoting attempts and to quantify the effect without incurring an endogeneity bias affecting the currency decision. Carrere (2004) successfully separated the trade promoting effect of free trade agreements (FTA) from the effect of completely eliminating exchange rate volatility for the countries in CEMAC and WAEMU. She found that the introduction of the exchange rate volatility variable reduced the FTA effect by around 50 percent for countries in FTAS with a common currency.
In the context of the Euro Effect literature, Frankel (2008 Frankel ( , 2010 investigates the impact of the fixed exchange rate effect between the Eurozone and the CFA Franc Zone using a gravity model of trade to consider the exogeneity of the currency decision. He uses trade data for the years 1948-2006 and finds that bilateral trade between members of the Eurozone and the CFA Franc Zone is 76 percent higher after the introduction of the Euro, whereas trade within the CFA Franc Zone, decreased by 52 percent after the event -although the estimate is very imprecise and only significant at the 10 percent level-. We claim that the models used to obtain positive effects for trade between the Eurozone and the CFA Franc Zone in Frankel (2008 Frankel ( , 2010 omit multilateral resistance terms leading to biased results.
The pegging of fixed exchange rates has important advantages for the countries that opt for this monetary strategy. In particular, a pegged or fixed exchange rate makes trade less risky and the revenues of trading firms less uncertain and can reduce the likelihood of a currency crisis. On the other hand, this policy could generate problems with reserves and an inability to respond to external shocks (Carrere, 2004) .
The main aim of this study is to quantify the effect of adopting the Euro on bilateral trade flows involving countries with a pegged exchange rate to the French franc. Similar to Frankel (2008) , we claim that adoption of the Euro is strictly exogenous, with the African countries not having any economic or political motivation nor any influence in the decision of France to adopt the Euro. Departing from Frankel (2008) , the modelling strategy consists of estimating a theoretically founded gravity model for import and export flows -unidirectional trade flows-within the CFA Franc Zone and between the Eurozone and the CFA Franc Zone. We first use disaggregated trade data for 128 countries over the years [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] and as robustness we use an extended sample for 180 countries for aggregated trade and for selected sectors over a longer period (from 1973 to 2013) . More specifically, we depart from the approach in Frankel (2008) in two respects. First, we use panel data estimation methods, introducing multilateral resistance factors that are time variant, namely, time-varying country dummies for exporters and importers and dyadic-sectoral fixed effects in our first sample (dyadic fixed effects in the second one). Second, we distinguish between the trade of different types of goods, agricultural, minerals and manufactured goods (homogeneous and differentiated goods) and can estimate sector-specific effects.
The main results indicate that the introduction of the Euro is generally not associated with positive effects for average trade flows between the CFA Franc Zone and other Eurozone countries. However, the results differ by sector and we find that agricultural (homogeneous products) exports from CFA countries to Euro adopters increased by almost fifty (thirty) percent after the euro adoption.
The results also indicate that the introduction of the Euro is associated with positive trade effects for intra-EZ exports of agricultural goods, mine and minerals and mostly differentiated goods. It is also associated with positive increases in trade within the CFA zone for trade in manufactured goods.
The rest of the paper is structured as follows: Section 2 describes the CFA Franc Zone and Section 3 revises the related literature. Section 4 presents the data, variables and model specification and the main empirical results and robustness checks are presented in Section 5. Finally, Section 6 concludes.
The CFA Zones
The two CFA Franc Zones -the WAEMU 2 and the CEMAC 3 -were created in 1945 by linking two currency unions with a pegged exchange rate between their currencies and the French Franc. As both currency unions have had the same fixed exchange rate with respect to the French Franc and later to the Euro 4 , the exchange rate between both CFA Franc zones equals one 5 .
2 In 2012 consisting of Benin, Burkina Faso, Ivory Coast, Mali, Niger, Senegal and Togo. 3 In 2012 consisting of Cameroon, Central African Republic, Chad, Republic of Congo, Equatorial Guinea and Gabon. 4 Since the last devaluation of the CFA Franc in 1994, the fixed exchange rates are FF 1 = CFA 100 and Euro 1 = CFA 655.957.
All member states of the CFA Franc zones are Sub-Saharan African countries and all but Guinea-Bissau and Equatorial Guinea were French colonies before gaining independence. A unique feature of both currency unions was the involvement of France as the anchor currency country in the monetary policy of the central banks of the WAEMU and CEMAC. France guaranteed the convertibility into their own currency and participated in the executive boards of the central banks with veto power and thus the ability to block any decisions until the adoption of the Euro. In fact, the CFA Franc Zones went beyond the features of a regular currency union. With the devaluation imposed by France in 1994 6 , very similar rules of macroeconomic surveillance to those established in the EMU were introduced and gradually implemented. The three main convergence criteria are an inflation rate below 3 percent, a debt-to-GDP ratio below 70 percent and a balanced budget (Hallet 2008) .
The fixed peg of the CFA Franc to the French Franc/Euro serves as an important anchor for monetary policy for the CFA members. As a disadvantage, it implies the lack of monetary and exchange rate policies as an option to support a smooth adjustment to regional or country-specific shocks. According to Hallet (2008) and Tapsoba (2009) , the common currency has significantly contributed to achieving higher macroeconomic stability in the area than in other Sub-Saharan African countries. The convertibility to the French Franc/Euro facilitates external transactions and provides the CFA Franc zones with credibility and stability. This is broadly seen as enhancing the conditions for trade in general and not only for trade within the currency union. In this sense, it could be expected that trade diversion with the rest of the world attributed to the currency unions will be less likely to happen since convertibility is guaranteed by France or by the European Central Bank after the Euro (Carrere, 2004) .
Nevertheless, while monetary integration is well established, economic integration is still incomplete in the WAEMU and CEMAC areas. A weak economic environment and a high dependence on commodity exports increases the likelihood of asymmetric shocks and of pro-cyclical fiscal behaviour. This is the main reason 5 However, the central banks of the two CFA monetary unions decided in 1993 that notes presented outside the unions could not be exchanged (Carrere, 2004) . 6 The CFA Franc lost 100% of its value. One French Franc was worth 50 CFA Francs before the devaluation and 100 after. It was an important shock for the CFA economies, which led to a high increase in the price of imported goods and deteriorated the living standards of the population in the short run.
why overall compliance with the aforementioned convergence criteria has often been insufficient in most of the member countries.
Literature Review
The analysis and quantification of the trade effects derived from the CFA Franc as a common currency, with two currency unions involved and linked to the Euro with a fixed peg, is not an easy task. While trade effects of a currency union may occur within the two different CFA Franc zones, there may also be trade effects derived from a fixed peg between them, the WAEMU and CEMAC, and between the Eurozone and the CFA Franc zones.
There is extensive literature investigating both effects, which are very much related, since forming a currency union and linking two currencies with a fixed peg both imply the elimination of any volatility in the nominal bilateral exchange rate 7 .
The empirical literature investigating the trade effects of exchange rate volatility generally finds mixed results. Most studies show insignificant or weak, but significant negative effects 8 .In sharp contrast to these results, studies investigating trade effects of currency unions usually find robust positive effects. While some studies found extremely positive results of up to a 200 percent increase in trade (Rose, 2000; Glick and Rose, 2002; Frankel, 2010) , other studies find smaller magnitudes -a positive effect between 5-30 percent-still robust and statistically significant (Flam and Nordström, 2003; Micco el al, 2003; Baldwin et al, 2008; Glick and Rose, 2016) . Most of the recent studies have focused on trade effects of the Eurozone and not in currency unions in general 9 and have been restricted to examining the trade effects not only of currency unions, but also of exchange rate volatility in industrialized countries. In contrast, studies for 7 Given the one to one convertibility between both CFA Francs and the fact that France is the anchor currency with significant influence on the central bank policy for both currencies, one might also consider the two monetary unions of the CFA Franc Zone as one large currency union. In the core of this study, we do not distinguish between both currency unions and treat the CFA Franc as a single currency union. We add as robustness check an estimation of separated effects for both areas.
developing and especially Sub-Saharan African countries are scarce. An exception is Fielding & Shields (2005) Carrere (2004) analysed the effect of regional trade agreements and currency unions on trade in SubSaharan Africa for the period from 1962 to 1996 using a gravity model. The model is estimated using a
Hausman-Taylor estimator with bilateral fixed effects to control for the endogeneity of the target variables.
In particular, she found that the currency unions in the two agreements of the CFA franc zones -the WAEMU and CEMAC-have increased intra-regional trade beyond the increase generated by the corresponding free trade agreements and have in turn mitigated trade diversion with the rest of the world.
The main explanation for a lower trade diversion is that convertibility, guaranteed by the French (or the European central bank after the Euro), makes transactions with the rest of the world easier and safer for the CFA fra zo es e ers tha for other o para le Afri a ou tries.
Tapsoba (2009) investigates whether the effect of the two African monetary Unions on trade more than compensates for the negative impact of asymmetric shocks among African countries, which the author named the endogeneity effect . The author finds that intra-African trade increases the co-movement of African business cycles, but the magnitude of the effect is smaller than similar estimates among developed countries. Dialo and Tapsoba (2016) specifically focus on the changes in business cycle patterns in SubSaharan Africa and the rising influence of trade links with BRIC countries. They find that synchronization with these countries has increased in the last decade, mainly due to increasing trade and integration, whereas it has decreased with G7 countries. Moreover, they state that not only regional integration, but also currency unions amplify the impact of trade on business cycle synchronization. They find that a pair of countries that are members of the same currency union trade 100 percent more than others and that the size of the effect is very similar for African countries and the whole sample. They also find that the trade effect is not associated with trade diversion from non-currency-union members and is stronger the longer the mutual currency union membership persists.
The relative importance of the exchange rate in comparison to other variables in explaini g the order effe t puzzle is evaluated in De Sousa & Lochard (2005) . The authors estimate a gravity model of trade and find that between 17 and 28 percent of the total border effect for the CFA Franc Zone is caused by currency related effects such as currency handling and exchange rate uncertainty.
The evaluation of the effect of fixed exchange rate regimes on trade, which imply the elimination of any volatility in the nominal bilateral exchange rate, is addressed by Frankel (2008) in the context of the CFA and the Euro, as already described in the introduction, and more recently by Baranga (2014) in a more general context. Baranga (2014) estimates the causal impact of a change in the exchange regime on aggregate trade and finds that estimates from a traditional gravity equation framework are biased up by the tendency of countries that stabilize their currencies to do so mainly with respect to major trading partners.
Finally, in a descriptive study, Hallet (2008) reports a declining share of trade for the CFA Franc Zone with the Eurozone in the past decades. He attributes this to the longer-term adjustment from colonial economic ties and the increasing importance of emerging economies in Asia in more recent years. They conclude that in addition to political instability, infrastructure and merchandise handling, currency related problems appear to be an important constraint for trade in Sub-Saharan Africa.
To Most of the above-mentioned studies restrict their investigation to aggregate trade effects and do not distinguish between different types of products 10 .
Data, Variables and Empirical Strategy

Data and Variables
The main dataset of this study covers 128 countries (See Table A 
Empirical strategy
We estimate an augmented version of the gravity model of trade, which explains bilateral trade between countries as a function of their respective economic masses, the distance between them and a variety of other factors using panel data techniques (Head and Mayer, 2014; Baltagi et al, 2014 13 Dummy variables identifying trade flows between the Eurozone and the CFA Franc Zone take the value zero if the exporting or importing country is France as these flows are identified by additional variables. As suggested by an anonymous referee, we have separated the Euro effect from the common currency effect in the model specification by including a Euro dummy and excluding the Eurozone from the common currency dummy. Moreover, the intraCFA and the FranceCFA dummies only take the value of 1 after 1999 to compare trade within these groups before and after adoption of the Euro.
language is spoken by at least nine percent of the population in both countries, Landlocked ij equals one if country i or j are landlocked, two if both countries are landlocked and zero otherwise. Colony ij is a dummy variable that equals one if countries i and j have ever had colonial ties, RTA ijt equals one if both countries have signed a regional trade agreement and CU ijt 14 equals one if both countries are members of the same currency union, zero otherwise (excluding the Eurozone). EUROijt equals one if both countries are members of the Eurozone, zero otherwise. Finally, and are dummy variables that vary by origin and time and destination and time and are used as proxies for multilateral resistance terms.
A second specification incorporates bilateral unobserved heterogeneity modelled using fixed effects/random effects that are specific to each bilateral relationship and sector (ijk dimension). In the first case, the within transformation eliminates the variables that are time invariant in specification (1) and the coefficients for distance, colony, landlocked and border dummies cannot be directly estimated. In the second case, μ ijk is modelled as part of the error term. Since the Hausman specification test indicates that only the estimates of the within transformation are consistent, the random effect results are not shown.
Hence, the preferred specification includes bilateral-sectoral fixed effects, , and multilateral resistance terms and is given by:
where and are dummy variables that vary by origin and time and destination and time and are used as proxies for multilateral resistance terms.
As a robustness check we will also estimate the model with the dependent variable in levels (no logs) and using pseudo poisson maximum likelihood estimator to account for heteroscedasticity of the error term and for zero trade flows (Head and Mayer, 2014) .
Empirical Results
14
The currency union dummy variable takes the value zero when both countries are members of the CFA Franc Zone as the dummy variable for mutual CFA Zone membership already captures this.
Main results
Results for the GM estimations including all sectors are shown in Table 2 . The first column shows results for specification (1) with time-and-sectoral dummies included with separated effects with and without
France in the Euro-group and column (2) shows the results dropping the CFAFrance and FranceCFA dummy variable, to be able to show that the results of the EZCFA and CFAEZ dummies remain unchanged. This could indicate that whereas French trade with CFA countries is higher than with the rest of countries also after 1999, it is due to different reasons as to having a common currency. Columns (3) and (4) show the same set of results using a within estimator, which retains only the bilateral variation within sectors.
Multilateral resistance terms (MRT) modelled as importer-and-time and exporter-and-time Fixed-Effects are included in all four columns.
To discuss the results, trade effects of the currency agreements are converted into percentage changes in trade. In columns (1) and (2) The estimates for the currency union effect (excluding the Euro) and the separated Euro effect are not statistically different from zero, whereas the regional trade agreement dummy indicates higher volumes of trade in the presence of trade agreements. The main drawback of these results is that some bilateral unobserved heterogeneity that is sector specific, could be biasing the results and for this reason columns (3) and (4) show the results of the within estimator for specification (2) in the previous section.
Estimates in column (3) show that intra-CFA trade within each sector is not higher after the implementation of the Euro in comparison to before, and exports from non-francophone countries to CFA 15 The percentage change in trade is calculated as 196=(exp(1.084)-1)*100 using the coefficient of the intraCFA dummy in column (1) of Table 2 , similarly for the corresponding coefficient in column (2).
countries are indeed lower within sectors after implementation of the Euro. However, both the Euro effect and the common currency effects are now positive and significant 16 , which indicates that trade within the Eurozone is around 32 percent 17 higher than before the Euro and on average, within other currency unions, trade is around 16 percent higher than when the corresponding countries were non-members.
Concerning other control variables, all show the expected sign and magnitudes and are statistically significant. The GDP cross-product has a significant positive impact on trade in all regressions shown in Table 2 , with coefficients very close to the theoretical value of unity. Variables measuring distance, contiguity, common language, being landlocked and colonial relations are shown in columns (1) and (2) (in Table 2 ), but dropped from the FE regressions in columns (3) and (4) due to perfect collinearity with the FE as these variables do not vary over time. Distance between capitals has a significant negative impact on exports which is above unity. In addition, being landlocked presents the expected negative effect on exports, whereas contiguity of the two trading partners, common language and colonial relationship all have significant and positive effects on exports. (1) and (2) and at the bilateral-sectoral level in columns (3) and (4) are in brackets. *** p<0.01, ** p<0.05, * p<0.1. BSFE denotes bilateral-sectoral fixed effects. MTR denotes multilateral resistance terms specified as exporter-time and importer-time dummy variables for 4 year periods. Estimations based on yearly data. id denotes number of bilateral-sectoral relationships.
Results for each individual sector are shown in Table 3 for model specification (2) with bilateral fixed effects and exporter-time and importer-time dummy variables. Estimated effects for CFA-EZ trade links differ to a large extent between sectors and by direction of the flow.
According to the estimates shown in Table 3 (column 1), exports from CFA Franc Zone members to Eurozone members are almost 50 (48.7) percent higher than before adoption of the Euro for agricultural products, whereas trade in the opposite direction -exports from Eurozone countries to CFA countries--are 23 percent lower than before 1999. Exports from the Eurozone to the CFA Franc Zone yield insignificant estimates for the rest of the sectors, namely minerals, manufactures and differentiated goods.
Trade within the CFA zone is 54 percent higher after the adoption of the Euro for manufactured goods (according to results in Table 3 ). In particular, trade is 24 percent higher for homogenous and referenced priced goods and 106 percent higher for differentiated goods. Estimates for agricultural products (CFA variable) are positive but not statistically significant. Given that trade in manufactures accounts for around 40 percent of total trade within the CFA Franc Zone (Table 1) , the overall effects for intra CFA Franc Zone trade flows can also be expected to be positive.
Concerning the effect of regional integration and the resulting reductions in trade barriers, we find a significant positive impact of RTAs on trade in all regressions, which ranges between an 18 and 80 percent increase across sectors. More specifically, the estimates in Table 3 for homogenous and reference priced goods (column 3, RTA variable) show the lowest increase in trade, whereas the highest increase is recorded for differentiated products (column 4, RTA variable). Mining products and agricultural goods show trade increases of 20 and 25 percent, respectively. Surprisingly, currency unions (CU) have a mostly insignificant effect on trade, with the only exception of homogenous and referenced price goods for which the effect is negative and significant, whereas the Euro effect is positive and significant for all sectors but one: homogenous and referenced price goods. 
Robustness
In this section we present several robustness checks to validate our results. As a first robustness check, we include the results of a Pseudo Poisson Maximum Likelihood (PPML) estimator to control for the high number of zeroes and heteroscedasticity which might lead to inconsistent estimates (Santos Silva and Tenreyro, 2006) . The main issue when using PPML is that the inclusion of time-varying multilateral resistance terms is infeasible with our sectoral dataset 18 . We can present results for the time-invariant MRT (origin and destination dummy variables) and also for a bilateral-sectoral fixed effects 19 estimator using data at 3 year intervals. The main results are shown in Tables A.4 and A.5 in the Appendix. Columns (1) and (2) in Table A .4 show the results with gravity variables and time-invariant MRT and columns (3) and (4) show the equivalent estimates using a log-log model (excluding the zeroes) for comparative purposes.
Columns (5) and (6) in Table A .4 show the results with bilateral-sectoral fixed effects for all sectors and (1) and (2) of Table A .4 and for exports from France to the CFA Franc Zone and from CFA to France. The sectoral regressions in Table A .5 indicate that exports from CFA to France are higher in manufactured goods but lower in agricultural products (column 1), whereas export from non-francophone Eurozone countries are higher only in differentiated goods, but not significant in other sectors. The results are counter-intuitive and the no inclusion of time-variant MRT could be the main reason.
As a second robustness check, a replication of Table 7A in Frankel (2008) is shown in Tables 2 and 3 in the main results. Column (1) reports OLS results with time 18 We have estimated the model with the ppml and xtpoisson Stata commands. The inclusion of time-varying MRT is feasible in smaller samples (as in Santos- Tenreyro, 2006, 2010) , but not in our case. We also tried -without success-using data every 5 years, as suggested by Piermartini and Yotov (2016) . See also Glick and Rose (2016) for similar problems when implementing PPML with large datasets. In page 16 Gli k a d 'ose 6 state In working paper versions of this paper (available online), we also pursue Poisson pseudo maximum likelihood estimation of these models. We take these estimates less seriously, primarily because we have been unable to estimate an appropriate model for a reasonably large panel for purely o putatio al reaso s. 19 As suggested by an anonymous referee, we introduce time invariant pair fixed effects that are sector specific in order to control for all time-invariant bilateral issues such as distance or language (see for example, Anderson et al, 2016 or Berman et al, 2012 . dummies, as in Frankel (2008) 20 , column (2) adds dyadic (bilateral) FE and column (3) contains dyadic FE and multilateral resistance terms. The main results indicate that our comparable specification to Frankel Table A .7). When adding dyadic fixed effects in our sample, in column (2), the trade effects between CFA and Eurozone countries are all negative and significant and when controlling in addition for multilateral resistance terms, in column (3), the effects for the three first years of the Eurozone are positive and significant, but after 2001 the yearly effects are again negative and significant. Summarizing, with a theoretically justified specification of the GM, only small short run positive increases in CFA-Eurozone trade are found, which are more than compensated with negative effects after
2002.
Next, as a third robustness check, the results using an extended sample of 180 countries for the years 1973-2013 for aggregated exports and for selected sectors are presented in Table A .7 and a separation of the effects for the WAEMU and the CEMAC zones using the extended sample are presented in Table A .8.
The list of countries is shown in Table A .9.
The results concerning the target variables, EZCFA and CFAEZ indicate that aggregated exports (column 1, Table A .7) are not significantly higher after the adoption of the Euro than before for trade flows between CFA and non-francophone Eurozone countries. The same is the case for non-energy exports and the results are even negative and significant in two occasions -for chemicals products exports from CFA to the Eurozone and other manufactures exports from the Eurozone to the CFA-. Concerning intraCFA trade flows, with this extended sample intraCFA exports appear to be 143 percent higher on average after the Euro adoption (column 1), due to increases in exports of most sectors apart from the chemical branch. Also 20 For completeness column (4) reports the original estimates in Frankel (2008) : Table 7A in page 31, with a comparable model specification to column (1) using our dataset and including distance. However, Frankel (2008) dataset is for the period and his dependent variable is a country-pair s total ilateral trade, rather tha u idire tio al e ports. Moreover, Frankel does not include distance, importer or exporter fixed effects in his gravity equation.
the Euro effect is positive and significant for aggregated exports, for exports of agricultural goods, raw materials and chemical products.
Finally, the results in Table A .8 indicate that the intraCFA trade effects found in Table A .7 for aggregated exports are mainly due to an increase in trade among WAEMU countries in all sectors, but the chemical one, after 1999, whereas the dummy for intraCEMAC exports presents a non-significant coefficient for aggregate exports, but positive and significant for three sectors, namely, food and raw materials and machinery and transport equipment (columns (3), (4) and (6)).
Conclusions
The results of this study shed light on sectoral differences and the general robustness of trade effects from currency unions, which are generally found to be heterogeneous across sectors and currency unions. In sharp contrast to findings obtained by other authors, we find that the elimination of nominal exchange rate volatility between the CFA Franc Zone and the Eurozone has not boosted total trade between countries of both zones to a similar level as for trade of the former sole anchor currency (France) with the CFA Franc Zone. However, for some types of goods the effect is significant and in a few cases positive when using a sample of sectoral trade at 2-digit level. At the same time, we find positive effects for trade within the CFA Franc Zone and for exports from the CFA Franc Zone to the Eurozone after the Euro adoption for agricultural goods and homogenous goods.
This finding is particularly interesting as the case of the CFA Franc Zone is one of the very few examples of fixed pegs where the currency decision can be assumed to be exogenous. We claim that the study by Frankel (2008) does not control for multilateral resistance and perhaps for this reason finds large and positive trade effects. This emphasizes that the potential bias present in studies investigating trade effects from exchange rate policies using traditional specifications of the gravity model of trade could be large.
It can also be seen as an indicator that unobserved factors, such as other trade-facilitating attempts beside RTAs, well established business links and trade networks, play a much more important role in this particular case of trade between Europe and Sub-Saharan Africa than exchange rate risks. France may serve here as middleman that processes trade from other European countries through its trade network in order to overcome some of these unobserved factors. This has been facilitated by the introduction of the Euro as it has eliminated costs related to currency handling between other Eurozone members and France, and has possible driven the trade effects found in this paper. Investigating the role of France as a trade hub for Sub-Saharan Africa goes beyond the scope of this paper but provides interesting research opportunities for future studies. MRT denotes multilateral resistance terms, which are proxied with exporter and importer fixed effects. BSFE denotes bilateral-sectoral fixed effects. CFAEZ is a dummy variable that takes the value of 1 if i is a CFA member and j is a Eurozone member -excluding France-at time t, 0 otherwise. EZCFA is dummy variable that takes the value of 1 if i is a Eurozone member -excluding France-and j is a CFA member at time t, 0 otherwise. CFAFrance takes the value of 1 after 1999 if i is a CFA member and j is France, zero otherwise. FranceCFA takes the value of 1 after 1999 if i is France and importer j is a CFA member, 0 otherwise. The rest of variables are defined in Table A .3. id denotes the cross-section identifier, which is origin-destination-sector. 10,828 Note: Robust standard errors in brackets clustered at the bilateral-level. *** p<0.01, ** p<0.05, * p<0.1. Data at 3 year intervals. BFE denotes bilateral fixed effects. CFAEZ is a dummy variable that takes the value of 1 if i is a CFA member and j is a Eurozone member -excluding France-at time t, 0 otherwise. EZCFA is dummy variable that takes the value of 1 if i is a Eurozone member -excluding France-and j is a CFA member at time t, 0 otherwise. CFAFrance takes the value of 1 after 1999 if i is a CFA member and j is France, zero otherwise. FranceCFA takes the value of 1 after 1999 if i is France and importer j is a CFA member, 0 otherwise. The rest of variables are defined in Table A .3. id denotes the cross-section identifier, which is origin-destination-sector. 18,994 Note: Robust standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1. Regressions results for 5-year interval data. BFE denotes bilateral fixed effects. MTR denotes multilateral resistance terms specified as exporter-year and importer-year dummy variables. X denotes total exports, Xnoen excludes energy exports, Xfood denotes exports in agricultural products, Xrawmat exports in raw materials, Xche in chemical products, Xmachtr in machinery and transport equipment and Xotherm in other manufacturing industries. CFAEZ is a dummy variable that takes the value of 1 if i is a CFA member and j is a Eurozone memberexcluding France-at time t, 0 otherwise. EZCFA is dummy variable that takes the value of 1 if i is a Eurozone member -excluding France-and j is a CFA member at time t, 0 otherwise. The rest of variables are defined in Table A .3. id denotes the cross-section identifier, which is origin-destination. 
